the reaction of one functional group in the presence of another Regioselectivity reaction at one point in an ambident functional group Stereoselectivity control of stereogenic centres in an absolute and/or (or both) relative fashion; control of double bond geometries.
Fleming, Pergamon, Oxford, 1990, vol. 7, pp 251-289. 2) F. A. Luzzio, Org. React., 1998, 53, 1-221. Chromium oxidants are usually used in stoichiometric quantities (and often in excess). A method which employs the transition metal oxidant in sub-stoichiometric amounts is highly desirable for many reasons including atom economy. TPAP is the most widely used of these reagents.
Ruthenium Oxidants TPAP (tetrapropylammonium perruthenate) [Pr
N-Methylmorpholine-N-oxide functions as the stoichiometric oxidant for recycling the catalyst.
Primary alcohols are oxidised to aldehydes. Over-oxidation to the carboxylic acid is rare although can be induced by omitting the molecular sieves that are used to remove H 2 O from the reaction. 
Hypervalent Iodine Oxidising Agents
There are a wide number of hypervalent iodine reagents (iodine in +3 and +5 oxidation state). The most important for oxidation purposes is Dess-Martin Periodinane (DMP) sonamed after its discoverers. The reagent is readily prepared from 2-iodobenzoic acid: J. Org. Chem., 1994, 59, 7549-7552. DMP is a very mild oxidant and is especially useful for oxidising molecules containing very sensitive functionality. In the following example taken from Evans' synthesis of cytovaricin, Dess-Martin periodinane oxidised the only available secondary alcohol to the corresponding ketone in excellent yield. No problems associated with epimerisation of the α-stereogenic centre or migration of the proximal olefin into conjugation were encountered.
Reaction conditions are either neutral or slightly acidic. Very chemoselective reagent oxidising alcohols to aldehydes and ketones. Over-oxidation to the carboxylic acid is not a problem.
Selectively oxidises alcohols in the presence of sulfides. It is often more efficient to prepare a carboxylic acid from the alcohol in two steps proceeding through the aldehyde. Sodium chlorite (household bleach) is one of the mildest methods for achieving this:
A by-product from this reaction is HOCl which is a good source of electrophilic chlorine. This may be a problem when the substrate also contains olefin functionality. To circumvent such problems, add a more electron-rich reaction partner such as resorcinol (1,3-dihydroxybenzene). This then acts as a sacrificial electrophile scavenger. 
Summary of Alcohol and Aldehyde Oxidation Methods

meta-Chloroperbenzoic acid (mCPBA)
General oxidant -electrophilic therefore reacts preferentially with electron rich C=C.
Epoxidation of olefins is a syn-stereospecific process.
Rate of epoxidation is related to the nucleophilicity of the olefin -the more substituted or electron-rich the more reactive: tetra/trisubstituted > disubstituted > monosubstituted olefins.
Regioselective Epoxidation Diastereoselective Epoxidation
Steric hindrance is an important means for controlling the facial selectivity of reactions:
Example 2
Directed Epoxidation
In non-coordinating solvents, the hydrogen bonding capability of the peracid can be used to direct the epoxidation if there are hydrogen bond acceptor groups in close proximity to the olefin. This method, the so-called Henbest epoxidation, can sometimes overcome the inherent steric bias of the substrate.
Example:
Heteroatom Oxidation Amines
Tertiary amines are readily oxidised to amine oxides
Oxidation of chalcogens
Sulfides are readily oxidised to sulfoxides (over-oxidation to the sulfone can be a problem):
Selenides are even more readily oxidised to the corresponding selenoxides at low temperatures. Further oxidation is not a problem as the selenoxide readily undergoes stereospecific elimination on warming. This is a very useful method for preparing olefins.
An issue of chemoselectivity: competing reactions -Baeyer-Villiger Oxidation
Ketones react with mCPBA to form esters, (the Baeyer-Villiger reaction). In this case mCPBA is behaving as a nucleophile.
This is a useful reaction for preparing medium ring lactones by ring-expansion.
The reaction is stereospecific proceeding with retention of configuration at the migrating centre.
The migratory preference is (approximately) of the order:
3° alkyl > 2° alkyl > alkenyl, phenyl > 1° alkyl > methyl
Dimethyldioxirane (DMDO)
Powerful, and yet frequently selective, electrophilic oxidant. Capable of oxidising very unreactive olefins. Reactions are carried out under mild conditions and the acetone byproduct is readily removed.
Preparation
Normally used as a dilute solution in acetone (impossible to isolate).
Although DMDO is a highly reactive epoxidising agent, reaction proceeds under very mild conditions which allows the isolation of some relatively unstable epoxides such as those produced from glycals (see example below). In the case of homoallylic alcohols the selectivity can be rationalised by invoking a chair-like T.S. which maximises the number of equatorial substituents:
Directed Epoxidation Reactions
Sharpless Asymmetric Epoxidation
Titanium tetra-isopropoxide [Ti(O Enantioselectivities are often in excess of 95% ee. This is a very powerful reaction that works for most allylic alcohols. A useful cartoon has been developed to predict which ligand to use to access a particular enantiomer.
Again the proposed transition state has both the oxygen source (TBHP) and the substrate coordinated to a Titanium centre; the tartrate ligand creates the chiral environment.
Nucleophilic Epoxidation
So far all the methods of epoxidation require nucleophilic olefins and the more electron-rich the better they react. α,β-Unsaturated carbonyl groups contain electron-deficient olefins which are therefore poor substrates for these electrophilic reagents. However, by using the potential nucleophilic character of peroxides it is also possible to epoxidise this type of double bond. 
Alkaline Hydrogen Peroxide or tert-Butylhydroperoxide
